Proteasome inhibition attenuates heart failure during the late stages of pressure overload through alterations in collagen expression.
Although the role of the ubiquitin-proteasome system (UPS) in cardiac hypertrophy induced by pressure overload has been consistently studied, the fundamental importance of the UPS in cardiac fibrosis has received much less attention. Our previous study found that proteasome inhibitor (MG132) treatment attenuated cardiac fibrosis and heart failure during the early and middle stages of pressure overload. However, the effects of this inhibitor on late-stage pressure overload hearts remain unclear and controversial. The present study was designed to investigate the effects and possible mechanisms of MG132 on cardiac fibrosis and dysfunction during the late stages of pressure overload. Male Sprague Dawley rats with abdominal aortic constriction (AAC) or a sham operation received an intraperitoneal injection of MG132 (0.1 mg kg⁻¹ day⁻¹) or vehicle for 16 weeks. Left ventricular (LV) function, collagen deposition and Ang II levels were evaluated at study termination. Ang II-stimulated adult rat cardiac fibroblasts were utilized to examine the effects of MG132 on collagen synthesis and the relationship between the renin-angiotensin-aldosterone system (RAAS) and the UPS. MG132 treatment attenuated ventricular dysfunction by suppressing cardiac fibrosis rather than inhibiting cardiac hypertrophy during the late-stages of pressure overload. We also found that Ang II activates UPS in the heart and MG132 attenuates Ang II-induced collagen synthesis via suppression of the NF-κB/TGF-β/Smad2 signaling pathways. Proteasome inhibition therefore could provide a new promising therapeutic strategy to prevent cardiac fibrosis and progression of heart failure even during the late-stages of pressure overload.